Abstract. Earth's climate during the Maastrichtian (latest Cretaceous) was punctuated by brief warming and cooling episodes, accompanied by perturbations of the global carbon cycle. Superimposed on a long-term cooling trend, the middle Maastrichtian is characterized by deep-sea warming and relatively high values of stable carbon-isotope ratios, followed by strong climatic variability towards the end of the Cretaceous. A lack of knowledge on the timing of climatic change inhibits our understanding of underlying causal mechanisms. We 
XRF scanning
The Maastrichtian interval of Site U1403 was analyzed by XRF scanning (X-Ray Fluorescence) on the surface of the core archive-halves in the Marum XRF Core Scanner Lab, University of Bremen, Germany. The AVAATECH instrument, serial no.11, with an Oxford Instruments 100W Neptune Rh X-Ray tube and a Canberra X-PIPS Silicon Drift Detector (SDD, Model SXD 15C-150-500) was set to a step-size of 15 mm, a slit 5 down-core of 10 mm, and a slit cross-core of 12 mm. A first run was applied with 10kV, 1.0 mA, for 20 s, and a second run at 50 kV, 0.2 mA, for 20 s. The data were processed with WIN AXIL batch software using a 10kV_Cl-Rh model and a 50kV model, respectively. Outliers, likely resulting from uneven core surfaces or micro cracks, were removed and not shown in Figure 3 .
Time series analyses and astronomical calibration
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To reduce noise, the natural logarithm of Fe over Ca was selected for further analyses (ln Fe/Ca), following the approach of Weltje and Tjalingii (2008) , as well as the shipboard magnetic susceptibility data (WRMSL-MS, Expedition 342 scientists, 2012). The data were evenly sampled and periodicities larger than 5 m and 1 Myr were removed as these periodicities are too long to be reliable detected in this dataset. A wavelet application for Matlab (Grinsted et al. 2004 ) was applied on the records in the depth and time domain.
The elemental records of the different elements (supplementary information and data on www.pangaea.de) can be divided in two groups. The elements Al, Si, K, Ti, Mn, Fe, and Zr are anticorrelated to carbonate-phase elements Ca and Sr (Fig. 3) . The element Ba (reported as total Ba analyzed) displays different behavior characterized by intervals with high-frequency sharp peaks and relatively stable background values (Fig. 3) . The elemental records show a sharp peak between 265.60 and 265.82 m CCSF, indicated by blue shading in Figure   5 4. This peak coincides with a marked change in the visual appearance of the cores, with closely spaced dark bands occurring below 265.60 m CCSF, and wider bands of lighter color occurring above (core images in left panel of Fig. 4 ). These bands occur in groups or bundles throughout the studied interval.
Time series analyses and cyclostratigraphy
The magnetic susceptibility and elemental records show variability on different spatial scales, such as a marked is likely caused by an increase in sedimentation rate at 265.60 m CCSF, which is supported by the changes in the spacing of dark bands (Fig. 4) .
During overall maxima of Fe and minima of Ca and corresponding maxima of ln Fe/Ca, the respective elemental intensity records as well as the ln Fe/Ca record display maximal variability (Fig. 4) . This pattern likely reflects the sedimentary response to eccentricity-modulated precession, with high variability caused by large amplitude 35 of the precessional forcing during eccentricity maxima. The observed rhythmic pattern displays the combined influence of variations in three main driving factors: carbonate productivity; dilution of carbonate content by siliciclastic terrigenous input; and the potential effect of local dissolution. Maxima in Fe counts coincide with minima in Ca counts (high ln Fe/Ca) and can be interpreted to reflect increasing terrigenous input, decreased carbonate production and/or increased dissolution or a combination of all. We hypothesize that our data reflect
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MacLeod et al., 2011; Robinson and Vance, 2012; Voigt et al., 2013) .
Stable oxygen isotope signal
Carbonates of the studied nannofossil oozes consist mainly of coccoliths and benthic and planktic foraminifera (Expedition 342 Scientists, 2012 
Carbon isotope stratigraphy and comparison to the Zumaia record
Carbon isotope values of carbonates are less prone to diagenetic alterations than oxygen isotope values (e.g., Anderson and Arthur, 1983; Marshall, 1992) and are a reliable recorder of changes in the global carbon cycle (e.g., Weissert et al., 2008) . Especially for pelagic carbonate successions the method of carbon isotope stratigraphy has been successfully applied for stratigraphic correlation on a global scale and across different 
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The pattern of δ 13 C values found in Site U1403 can be compared to the trends in bulk carbonate δ towards the younger end of the range, which is generally in good agreement with the estimated age of this study.
Although Site U1403 and the Zumaia section represent completely different depositional settings, the carbon isotope curves display similar broad trends when presented on independent age models. Differences between the curves can be used to identify global versus regional controls on recorded δ 13 C. This highlights the usefulness of carbon isotopes for stratigraphic purposes in the latest Cretaceous and their potential to unravel the underlying causes and trigger mechanisms of paleoclimatic and paleoceanographic events.
Conclusions
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